Quantifiable Torques for Microfluidic Studies by Lattyak, John & Spalding, Faculty Advisor, Gabriel
Illinois Wesleyan University
Digital Commons @ IWU
John Wesley Powell Student Research
Conference 2006, 17th Annual JWP Conference
Apr 8th, 9:00 AM - 10:00 AM
Quantifiable Torques for Microfluidic Studies
John Lattyak
Illinois Wesleyan University
Gabriel Spalding, Faculty Advisor
Illinois Wesleyan University
Follow this and additional works at: http://digitalcommons.iwu.edu/jwprc
This Event is brought to you for free and open access by The Ames Library, the Andrew W. Mellon Center for Curricular and Faculty
Development, the Office of the Provost and the Office of the President. It has been accepted for inclusion in Digital Commons @ IWU by
the faculty at Illinois Wesleyan University. For more information, please contact digitalcommons@iwu.edu.
©Copyright is owned by the author of this document.
John Lattyak and Gabriel Spalding, Faculty Advisor, "Quantifiable Torques for Microfluidic Studies" (April 8, 2006). John
Wesley Powell Student Research Conference. Paper 19.
http://digitalcommons.iwu.edu/jwprc/2006/posters/19
THE JOHN WESLEY POWELL STUDENT RESEARCH CONfERENCE - APRIL 2006 
Poster Presentation P41 
QUANTIFIABLE TORQUES FOR MICRO FLUIDIC STUDIES 
John Lattyak and Gabriel Spalding* 
Physics Departme.nt, Illinois Wesleyan University 
Huge scientific advances have arisen from the ability to measure forces to high 
resolution. While Atomic Force Microscopes can reliably measure forces in solution 
down to around 1 0  pico-Newtons, force measurements well below that scale have been 
required to elucidate, e.g., basic mechanisms involved in the molecular motors 
responsible for muscle response. In this regime, non-invasive optical forces have become 
an invaluable tool. Just this year, the range of convincing calibration of optical forces has 
been extended down to 20 femto-Newtons! This opens up, for example, the possibility of 
studying the entropic forces involved in the statistical mechanics of DNA. 
The study of torques has received less attention. It is our intention to use optical forces to 
push the limits of sensitivity for the measurement of torque in solution. 
Our initial efforts have involved reproducing the current state of the art, an approach 
developed in 2004 by the Queensland group. 1 We utilize a circularly polarized laser 
beam to transfer angular momentum to a birefringent "probe%o particle (a micro-sphere of CaC03) in solution. By tightly focusing the laser beam, we create strong 
electromagnetic gradients that allow us to trap and manipulate the probe. Our ability to 
quantify the torques generated by our laser beam will depend on our knowledge of three 
key parameters: the frequency of the laser light, the power applied to the probe particle, 
and changes (per photon) in the polarization state of the transmitted beam. 
1 .  "Optical Microrheology Using Rotating Laser-Trapped Particles,%o A. Bishop, T. Nieminen, N. Heckenberg, H. Runbinsztein-Dunlop, Phys. Rev. Lett. 92, 198104 (2004). 
